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I, the undersigned, being an officer duly authorised in accordance with Section 74(1) and (4) 
of the Deregulation & Contracting Out Act 1994, to sign and issue certificates on behalf of the 
Comptroller-General, hereby certify that annexed hereto is a true copy of the documents as 
originally filed in connection with the patent application identified therein. 



In accordance with the Patents (Companies Re-registration) Rules 1982, if a company named 
in this certificate and any accompanying documents has re-registered under the Companies Act 
1980 with the same name as that with which it was registered immediately before re- 
registration save for the substitution as, or inclusion as, the last part of the name of the words 
"public limited company" or their equivalents in Welsh, references to the name of the company 
in this certificate and any accompanying documents shall be treated as references to the name 
with which it is so re-registered. 



In accordance with the rules, the words "public limited company" may be replaced by p. I.e., 
pic, P.L.C. or PLC. 



Re-registration under the Companies Act does not constitute a new legal entity but merely 
subjects the company to certain additional company law rules. 




Signed 



Dated 



12 July 1999 



An Executive Agency of the Department of Trade and Industry 
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Notss 

PleasG Lypc, or writG in dark, ink 
using CAPITAL letters. A prescrihedL 
fee is payable for a request for Qrar^ 
of a patent- For deta ils, please 
contcict t/ie Patent Office (telephone 
07I-43S 4700), 



Rule 16oft}\e Patents Rules 1990 
is tJxe main rule goueming the 
con-ipLetion and JUing qfthXsJornx. 



2 Do not give trading stylEs^for 
example. Trading as XYZ company', 
natSonaiity orjomier rianies, for 
example, formerly (known as) ABC 
Ltd' as these are nut required. 



Warning 

After an application for a Patent has 
beenfUecL the Comptroller of the 
Patent OJJice u^ai consider whether 
publication or communication of the 
iiwcnttan should be prohibited or 
restrictBd under Section 22 of the 
Patents Act 1977 and wiR inform 
the applicant if such prohibition or 
restriction is necessary. Applicants 
resident in the United Kingdom are 
also reminded that under Setition 23, 
applications may not be filed 
abroad without written permission 
unless an application has been filed 
not less than 6 weeks previously in 
the United Kingdom for a patent for 
the so/ru? inoention and either no 
direction prohibiting publication or 
communication has been given, or 
any such direction revoked. 
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Fom 1/77 



giraolt ©if a 



Patents Act 1977 



1 Title of invention 

1 Please give Lhc title of 
the invention 



PHARMACEU: TCAL FORMULATIONS 



2 Applicant's details 
Q First or only applicant 

2a If you are applying as a corporate body pic se give: 
Corporate name / ■ ^ r / 

PFIZER LIMITED b 6 V^. ( '^^C30 

Coiintry (curd State of incorporation, if appr> oriole) 

UNITED KINGDOM 



'"A 



2b If you are applying as an individual or one f a partnership please give In full: 

Surname 
Forenames 



2c In all cases, please give the following detail : 
Address 

RAMSGATE ROAD 
SANDWICH, KENT 



UK postcode CT 1 3 9N J 
(if applicable) 



Country 

ADP number 
(tfkriown) 



UNITED KINGDOM 



i .3 OCT 1998 ' 

please provide details on a sGparatt 
sheet of paper. 
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Q Second applicant (if any) 

2d If you arc applying as a corporate body ple^i e give: 
Corporate name 



Coun try (aiid State of incorporation, if appro iriaU:) 



o 



An address for service in the United 
Kingdom must be supplied. 

Please mark: correct hox 



3b: 

If you have appointed an agent, 
all correspondence concerning 
your application luiU be sent to 
the agents United Kingdom 
address. 



2e If you are applying as an individual or one i a partnership please give in fuU: 
Surname 
Forenames 



2f In all cases, please f^ive the following details 
Address 



UK postcode 
(if applinahlt?) 

Country 

ADP number 
[if known) 



3 Address for serviice details 

3a Have you appointed an agent to deal with y ur application? 
Yes [X\ NoQ ll^> go to 3b 

O 

f^asa give details below 

Agent's name 

j\r, HAYLES 
Agent's address 
PFIZER LIMITED 
RAMSGATE ROAD 
SANDWICH 
KENT 

Postcode CT13 9NJ 

Agent's ADP 
number 



3b If you have not appointed an agent please i^e a name and address m the United 
Kingdom Lo which all correspondence will I: sent; 

Name 
Address 



Postcode 

ADP number 
(ifknvwrQ 



Daytime -phone 
numberftf* ^atlaWe; 
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et^T Of f ^^^^ 



Please mark correct box 



Please mark correct box 



6 

If yon are djEcLaring prtorUyfroTn a 
PCTApplicsaUOTi please enter 'PCT 
<is the country and enter the countn, 
code (for exarryple, OB) as part of the 
application number. 

Please give the date in all nurnber 
format for exaniple, 31 /05/90 for ^ 
May 1990, 



4 Ref rence number 

4 Agent's or applicant's 
reference number 
(if applicahle) 



PCS103 03J IH-PROV 



5 Claiming an earlier application date 

5 Are you claiming that this application be tr« atcd as having been liled on the d 
of filing of an earlier application? 

Yes Q No\x\c!^ go to 6 

piaaso gh/O dot^iU hoiow 

Q number of earlier 

application or patent 
number 



a.te 



□ filing dale 



(cUnj tyvmUx year) 



Q and the Section of the Patents Act 1977 uD* er which you are claiming: 
15(4) (Divisional)! I 6(3) [""] l2(6)| | : 7(4) | [ 



6 Declaration of priority 

6 II' you are declaring priority from previous i3 ip Jj cation (s), please give: 



Country of filing 



Priority application t jmber 
fi/" knoujn) 



Filing date 
(day,Tnonth,year) 



A 

7 3 OCT 1998 
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The ajrtsiLef 'n^^ be 'iSTo' {f: 

- any applicant is not an inventoi 

- there is an inventor ivho is not 
an applicant, or 

- any applicant is a corporate 
body. 



8 

Please supply duplicates of 
claun(s), abstract, description 
and draiving(s). 



Please mark correct box(es) 



9 

You or your appointed agent 
(see Rule 90 of the Patents 
Rules 1990) must sign tlxis 
request 



^^as& sign here 



A completed fee sheet should 
preferably occomporvy the fee. 



7 Inventorship 

7 Are you (the appbcant or applicants) Lhe sol inventor or me joint Inveni^s? 



i^eose fTiarfc Ot^ cx)n'ect box 
YesQ No[x]c> 



A statement ot' nyfmtorship on Patents Pom 
7/77 Witt need i • fUsd (see Raie 75)- 



8 Checklist 

8a Please fill in the number of sheets for tt ch of the following types of 
document contained in this applicatioj 



ContlnuaUon sheets for thl: Patents Form I/|77 O 

Description 



Claim(s) 



9 



Abstract 



Drawing(s) 



8b Which of the following documents also accompanies the applicalion? 



Priority documentsfplease stale ^u>u} iruum) 



TranslatLonCs) of Priority documen^pieasc tcUe /ujuj wnmu^) 



Patents Form 7/77 - Statement of Inven. >rshjp and Right | 

to Grant (pleaife stole / u n manij) I 



Patents Form 9/77 - Preliminary Examii ation/Search 



Patents Form 10/77 - Request for Subst ntive Examliiatiqn 



9 Request 



I/We request the grant of a patent on tti basis of this application. 



Signed -'*'«^^™ ^ Date 23/ 10/1998 

(day Tftonxfx year) 



Piease return the completed form, attacitm&n^ ? and duplicates wfh^re 
requGst9d, together with the pr&sciii>ed fee it ' 



Q The Comptroller The CompWoHer 

The Patent Office The Patent Offic 

Cardiff Road 25 Southampto^r Buildings 

NEWPORT Lonaon 

Gwent WC2A 7 AY 
NP9 1RH 



23/10 '98 FRI 16:34 FAX ©007 
PCSl0303Jra PROV 1 

O 

PhananacctatBcai fformulMions 

This invention relates to controlled-release oral phaimace tical formulations of cGMP 
PDE-5 inhibitors, and to methods of treatment involving thej: . 

5 

Controlled-release oral phaimaceutical formulations are h lown. Their purpose is to 
modify the rate of drug release, for example to produce a coj stant late of release ol' a drug 
into the gastrointestinal tract of a patient, or to delay tli release of a drug into the 
gastrointestinal tract of a patient (see ^Sustained and Com. )lled Release Drug Delivery 
10 Systems', pp 3-6, edited by J R Robinson, published by Marc =1 Dekker Inc). 

Cyclic nucleotide phosphodiesterases (PDEs) are a fiimily enzymes that catalyse the 
degradation of cyclic nucleotides. Cyclic nucleotides, p; rticularly cAMP (i.e. cyclic 
adenosine 3 ',5* -monophosphate), are important intracellular : Jcond messengers. PDEs are 

15 one cellular component that regulates the concentration of yclic nucleotides. In recent 
years, at least seven PDE enzymes (such as PDE-1 - PDE-'? as well as many subtypes of 
these enzymes, have been defined based on substrate affin y and cofactor requirements 
(Beavo JA and Reifsnyder DH, Trends Pharmacol. Sci. 11:1 0 [1990]; Beavo J, in: CycUc 
Nucleotide Phosphodiesterases: Structure, Regulation and Drug Action., Beavo J and 

20 Housley MD (Eds.)- Wiley: Chichester, pp. 3-15 [1990]). 

In slightly more detail, examples of PDEs (i.e. cyclic n icleottde phosphodiesterases) 
include: PDE-1 which is a Ca^'^/Calmodalin-dependent PD l\ PDE-2 which is a cGMP 
stimulated PDE; PDE-3 which is a cGMP inhibited PDE; ¥ )E-4 which is a high aflinity 
25 cAMP-specific PDE; and PDE-5 which is a cGMP specific 1^ )E. 

It is believed that PDE-S is an important enzyme in the ph; biological response to sexual 
stimulation, and that inhibitors of the enzyme are useful in the treatment of sexual 
dysfunction. 

30 



In males, sexual dysfunction may be defined as the inability to obtain or sustain a penile 
erection adequate for satisfactory sexual intercourse. In ferr iles, sexual dysfunction may 
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10 



15 



20 



be defined as deficient physiological response to sexual si mxilation aud/or a deficient 
subjective feeling of arousal. 

A PDE-5 inhibitor of particular interest is sildenafil {5-[2-ethoxy-5-(4-methyl-l- 
piperazinylsuiphonyl)phenyl]-l,6-dihydro-l-inethy 1-3 -propyl I yra2olo[4,3-d]pyrimidin-7- 
one}, which has the following structure: 



The compound was first disclosed in European Patent Appli ation 463756, and its use in 
the treatment of sexual dysfunction was disclosed in hiternat Dnal Patent Application WO 
94/28902. A formulation of the citrate salt (VIAGRA'*''^) ivas made available for the 
treatment of male erectile dysfunction in a number of countri.: : including the USA in 1998. 
VIAGRA"^ is an immediate release tablet that is adminisi: red about 1 hour before an 
effect is required, and the duration of action is about 4 hours. 

The main interest in the art so far has been to provide a f;] t-acting treatment of sexual 
dysfimctioiL, which can be administered as soon as possibb- before sexual activity. For 
example, International Patent Application WO 98/30209 c scloses a rapidly releasing 
formulation of sildenafil citrate. 

According to the present invention, there is provided a conti )lled-release formulation for 
oral administration containing a cGMP PDE-5 inhibitor. 

Usually, formulations according to the invention will be ablets or capsules that are 
swallowed. However, the invention also includes buccal ?rmulations (which may be 
tablets, ointments, gels or patches). 




CH3 



Control led-rel ease formulations may be divided into susta: led-release and delayed- or 
pulsatile- release formulations. 
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Sustained-release dosage Forms release their active ingrec ent into the gastro-intestinal 
tract of a patient over a siistained period of time followin;; administration of the dosage 
form to the patient. Particular dosage forms include: 

5 

(a) those in which the active ingredient is embedded in a m trix from which it is released 
by diffusion or erosion; 

(b) those in which the active ingredient is present in or on zi nultiparticulate core which is 
coated with a rate controlling membrane; 

10 (c) those in which the active ingredient is present in a cl sage form having a coating 
impermeable to the drug, and release is via a drilled apert ire; 
(d) those in which the active ingredient is released through i semi permeable membrane, 
allowing the dmg to diffuse across the membrane or thn igh liquid filled pores within 
the membrane; and 

15 (e) those in which the active ingredient is present as an ion e: change complex. 

It will be apparent to those skilled in the art that some of i le above means of achieving 
sustained-release may be combined, for example a matrix cr itaining the active compound 
may be formed into a multiparticulate and/or coated with an npermeable coating provided 
20 with cin aperture. 

Pulsed-release formulations release the active compound al: ir a sustained period of time 
Ibllowing administration of the dosage form to the patient. ' be release may then be in the 
form of inrmiediate- or sustained-release. This delay may be ; thieved by releasing the drug 
25 at particular points in the gastro-intestinal tract or by releasir j drug after a pre-determined 
time. Pulsed-release formulations may be in the form of ta lets or multiparticulates or a 
combination of both. Particular dosage forms include: 

(a) osmotic potential triggered release (see US patent no 3,9.i 1,741); 
30 (b) compression coated two layer tablets (see US patent no. :5 464,633); 

(c) capsules containing an erodible plug (see US patent no 5., 74,784); 

(d) sigmoidal releasing pellets (referred to in US patent no 5, 12,621); and 

(e) formulations coated with or containing pH-dependeni. polymers including shellac, 
phthalate derivatives, polyacrylic acid derivatives and era onic acid copolymers. 
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o 

Dual release formulations caii combine the active ingredier t in immediate release form 
with additional active ingredient in sustained release form. For example a bilayer tablet 
can be formed with one layer containing immediate release i :tive ingredient and tlie other 
5 layer containing the active ingredient embedded in a matri:< from which it is released by 
diffusion or erosion. Dual release formulations can also Mmbine drug in immediate 
release form with additional drug in pulsed release foTi l For example a capsule 
containing an erodible plug could liberate drug initially and « ter a predetermined period of 
time further drug in immediate- or sustained-release form. 

10 

Preferably, formulations according to the present in\'- 
formulations. For example, it is preferred that up to 75% by ' 
is released JErom the formulation in the GI tract (or in a model 
24 hours following administration, for example 6-18 hours. 

15 

An advantage of sustained-release formulations according to he present invention is that a 
patient receiving them would have improved sexual functior br a sustained period of time 
following administration (such as 6-24 hours, for example ] >-18 hours), and so be ready 
for sexual activity at almost any time. This would allow a m re spontaneous sex-life to be 
20 pursued. 

In addition, it is thought that in male patients at risk of devel jping sexual dysfunction (for 
example diabetic patients or patients having underg ne nerve sparing radical 
prostatectomy), the prevalence of nocturnal erections is dire nished. Nocturnal erections 

25 may play an important role in preserving normal erectile 1 inction by providing regular 
tissue oxygenation thus preventing tissue fibrosis and erectihi legeneration. Thus, a cGMP 
PDE-5 inhibitor delivered to a patient during sleep will i crease the ability of at-risk 
individuals to have nocturnal erections, increase tissue oxyg<; lation, prevent penile fibrosis 
and thus preserve erectile function or slow its decline. Deh] ^ed release formulations may 

30 be of particular use in this instance, providing PDF>5 inhil: tion throughout the sleeping 
period. 

A further advantage of formulations according to the presen invention is that side effects 
may be reduced. For example, although sildenafil offers a safe, effective and generally 



ntion are sustained-release 
'eight of the active ingredient 
of the GI tract) in a period 1 - 



23-10-98 17:44 
23/10 98 FRI 16:38 FAX 



P. 11 R-416 Job-642 

2)011 



PCS10303iTOH PROV 5 

very well tolerated oral treatment for male erectile dysfunctict , dose-related reversible side 
effects such as headache or visual disturbance at high d(3 age may limit its use in a 
minority of patients. Such effects are mediated by sysi ;mic exposure to sildenafil 
following oral administration: thus a formulation with a su* ained release profile, which 
5 avoids initial high plasma concentrations, could be of great vi: ue to these patients. 

Preferably, the cGMP PDE-5 inhibitor is sildenafil, or a ph= maceutically acceptable salt 
thereof (such as the citrate salt). 

10 Other cGMP PDE-5 inhibitors (previously mentioned m VO 94/28902) that may be 
mentioned include: 

5-(2-etboxy-5-morpholinoacetylphenyl)-l-methyl-3-n-propyl [,6-dihydro-7H- 
pyrazolo[4.3-d]pyrimidin-7-one (UK- 1 14,542); 

5-(5-morpholinoacetyl-2-n-propoxyphenyl)- 1 -methyl-3-n-pro yl- 1 ,6-dihydro-7H- 
1 5 pyrazolo[4,3-d]pyrimidih-7-one; 

5-[2-allyloxy-5-(4-methyl- 1 -pipera2inylsulphonyl)phenyl]- 1 - i lethy 1-3-n-propyl- 1 ,6- 
dihydro-7H-pyrazolo[4,3-d]pyrimidin-7-one; 

5- {2-ethoxy-5-[4-(2 -propyl)- 1 -piperazinylsulphonyljphenyl} - -methyl-3-n-propyl-l ,6- 
dihydro-7H-pyrazolo [4,3 -d]pyrimidin-7-one; 
20 5-{2-ethoxy-5-[4-(2-hydroxyethyl)-l -piperazinylsulphonyl]pl Dnyl}-l-methyl-3-n-propyl- 
l,6-dihydro-7H-pyTazolo[453-d]pyriTnidin-7-One; 

5-{5-[4-(2-hydroxyethyl)-l-pipeTazinylsuIphonyl]-2-n-propo? /phenyl}-! -niethyl-3-n- 
propyl- 1 ,6-dihydro-7H-pyrazolo [4,3 -d]pyrimidin-7-one; 

5-[2-ethoxy-5-(4-methyl-l-piperazuiylcarbonyl)phenyl]-l -m'! hyl-3-n-propyl-l ,6-dihydro- 
25 7H-pyTawlo[4,3-d]pyrimidin-7-one; and 

5-[2-ethoxy-5-(l-methyl-2-imidazolyl)pheuyl]-l-niethyl-3-n- ropyl-1,6-dihydro-7H- 
pyrazolo [4,3 -d]pyriinidin-7-one . 

The following cGMP PDE-5 inhibitors (previoxjsly men loned in WO 97/03675 to 
30 Laboratoire Glaxo Wellcome SA) may also be mentioned: 

(6R, 1 2aR).2,3 ,6,7,12.1 2a-hexahy dro-2-methy l-6-(3 ,4-methy I nedioxy phenyl)- 
pyrazino[2' , T :6, 1 ]pyrido[3,4-b]indole-l ,4-dione; and 

(3 S ,6R, 1 2aR)-2,3 ,6,7,12,1 2a-hexahydro-2,3 -dimethyl-6-(3 A - aethy lenedioxyphenyl)- 
pyrazino[2% 1 ' :6,l]pyrido[3,4-b]indole-l ,4-dione. 
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Preferably, the formulation is a matrix tablet, and contains h; 
Preferably, the hydroxypropylmethyl cellulose has a numbt: 
the range 80,000-250,000. Preferably, the hydroxypropyhn( 
methyl substitution in the range 19-30%. Preferably, the h 
has a degree of hydroxy sub$ti tution in the rang = 
hydroxypropylmethyl cellulose polymers are available comrr 
MethoceF'^, and some of those suitable for use in formulatii 
are given in the table below: 



droxypropylniethyl cellulose, 
average molecular weight in 
ihyl cellulose has a degree of 
droxypropylmethyl cellulose 
7-12%. A number of 
;rcially under the brand name 
as according to the invention 



10 



1 Methocel™ 


Number 


Degree of 


Degree of 


Nominal 


USP 


grade 


average 


methyl 


hydroxy 


i^iscosity of a 


designation 




MW 


substitution 


substitution 


2% aqueous 
solution 




K4M 


89000 


19-24% 


7-12% 


4000cps 


2208 


K15M 


125000 






ISOOOcps 


«.« 


K100M 


215000 




it. 


lOOOOOcps 




E4M 


93000 


28-30% 


7-12% 


4000cps 


2910 


ElOM 


113000 


U 




lOOOOcps 




F4M 


90000 


27-30% 


4-7.5% 


4000cps 


2906 



Methocel™ K4M has characteristics of particular interest. 



It will be apparent to those skilled in the art that the hydro? >rpropyImethyl cellulose may 
consist of molecules of different chain lengths, but that the average chain length gives a 
1 5 molecular weight in the range stated. 



Foimulations according to the present invention may conUi i a buffering agent. This is 
particularly useful when the formulation contains sildenafil dtrate. A buffering agent of 
particular interest is aspartic acid. When it forms part of a rt atrix tablet, aspartic acid acts 
20 as a buffering agent to maintain a low pH at the surface of be tablet. Because sildenafil 
citrate has a low solubility at pH values greater than 6, the cid keeps the drug relatively 
soluble during the transit of the tablet through the Gl tract. When present, aspartic acid 
will typically make up 15-30% by weight of the formulation. 
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Usually, the formulations of the present invention will inc^ ide tabletting cxcipients, for 
example colloidal anhydrous silica, po]yvinylp)rrrohdonc, la* :o$e and magnesium stearate. 
Lactose is of particular interest, and when present it will t pically make up 10-40% by 
5 weight of the formulation. 

Formulations according to the invention may be provided idditionally with a cosmetic 
coating; for example a coating comprising a pigment, a pla:s icizer and a polymer such as 
OPADRY^*^ (manufactured by Colorcon), or a sugar con Lng. Such coatings do not 
10 substantially affect tlie performance of the formulation, but c hance its presentation. Such 
coatings may be applied by spraying tablet cores with a soiii .on of the components, using 
conventional techniques. 

Preferably, in formulations according to the present inventio the cGMP PDE-5 inhibitor 
1 5 makes up 5-50% by weight of the formulation. 

Preferably, in formulations according to the present invent! the hydroxypropylmethyl 
cellulose makes up 1 0-50% by weight of the formulation. 

20 Preferably, in formulations according to the present inventioi , the rate at which the cGMP 
PDE-5 inhibitor is released therefrom is substanhally in< ^pendent of the pH of the 
surroundings. 

The present invention also provides a process For the pre luction of a pharmaceutical 
25 formulation containing hydroxypropylmethyl cellulose, whicl includes the steps of mixing 
the cGMP PDE-5 inhibitor and hydroxypropylmethyl ccllulos and pressing into tablets. 

The invention further provides the use of a cGMP PDE-5 inl: bilor in the manufacture of a 
formulation for the treatment or prevention of sexual dysf. iction; characterized in that, 
30 following administration, the formulation releases the inhib Lor over or after a sustained 
period of time. Consequently, following administration, tt ; mammal's sexual function 
will be substantially improved for or after a sustained period * f time. 



Usually, tlie mainmal will be a hunian, but administration to other mammals, such as 
horses, is contemplated, 

A "sustained period of time'' in relation to the improvement i sexual function is a period 
5 of time such as 6-24 hours, for example 12-18 hours. 

llie invention further provides a method of treating or pi: venting sexual dysfunction, 
which comprises administering a controlled-release fonri lation of a cGMP PDE-5 
inhibitor to a mammal in need of such treatment or pre ention. Consequently, the 
1 0 mammars sexual function is substantially improved for or aft r a sustained period of time. 

The invention further provides a method of improving sexual unction in a mammal, which 

comprises administering a sustained-release formulation of a GMP PDE-5 inhibitor to the 

mammal. Consequently, the mammal's sexual function is ubstantially improved for a 
1 5 sustained period of time. 

The invention is illustrated by the following examples with n Terence to the accompanying 
drawing, in which Figure 1 shows the percentage of drug con: >ound released v time from a 
formulation prepared according to Example 1 under three difi: rent pH conditions. 

20 

Exiaenpk 1 



Connpoimeiat 


Weiglht per 450mg zi itrm tsMet (mg) 


Sildenafil citrate (69.1% Activity) 


144.72 


L-Aspartic acid 


100 


MethocelTM grade K4M 


67.5(15%) 


Lactose Fast-flow 


133.28 


Magnesium Stearate 


4.5 



25 



Method 

1 . Blend components, less magnesium stearate, for 1 0 mi lutes in a turbula 

2 . Screen through a SOO^m sieve 
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kPa (300 psi) until the 



oling 

TO Dissolutioin sthmdlses 

Fonniilations prepared in Example 1 were dissolved using Aj ;]£iratus 1 (baskets} described 
in United States Pharmacopeia 23 (1995), page 1791, in in aqueous buffer of pH 2 
(composition O.OIM HCl and 0.12M NaCl), an aqueous bv ier of pH 4.5 (composition 

15 0.06M KCl, 0.03M NaCl and 0.006M KII2PO4) and in a aqueous buffer of pH 7.5 
(composition 0.06M KCl, 0.03M NaCl, 0.006M KH2PO4 and 0.005M NaOH). The 
dissolution fluid volume was 1 1 in the case of pH 2 and pH -.5, but 5 1 in the case of pH 
7.5 (also replaced periodically), the temperature was 37*'( , the rotation speed of the 
baskets was 100 rpm, and the drug compoimd released was c ;tected by UV spectroscopy. 

20 The percentage of drug compound released v time i$ shown in Figure 1 . 

It can be seen that the releeise profiles at the three pH values a 5 almost identical, indicating 
that the formulation is likely to give a steady, sustained th ? of release of drug over a 
sustained period of time when administered orally to a patiem: 



6' 
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3. Add 26% water (by weight) with blending 

4. Screen through a 1.7mm sieve 

5. Dry resulting granules in a vacuum oven at 40°C, 207 
moisture level is returned to original value 

6- Screen through a 1.0mm sieve 

7, Add magnesium stearate and blend for 5 minutes 

8, Press into tablets using 1 1mm normal concave tablet t 
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1 . A controlled-release fonnulation for oral administrati. n containing a cGMP PDE-5 
inhibitor. 

5 2. A formulation as claimed in claim 1 , which is a sustai: ed-release fonnulation. 

3. A formulation a$ claimed in claim 1 or claim 2, wher : n the cGMP PDE-5 inhibitor 
is sildenafil, or a pharmaceutically acceptable salt thereof 

4. A fomiulation as claimed in any one of the prccc ling claims, which contains 
sildenafil citrate. 

10 5. A formulation as claimed in any one of the precedin: claims, \;s4iich also contains 
hydroxypropylmethyl cellulose. 

6- A formulation as claimed in any one of the preceding Jaims, which also contains a 
buffering agent. 

7. A formulation as claimed in claim 5 or claim 6, whei sin the hydroxypropylmethyl 
1 5 cellulose ha$ a number average molecular weight in the range ^0,000-250,000. 

8. A formulation as claimed in any one of cla: ns 5 to 7, wherein the 
hydroxypropylmethyl cellulose has a degree of methyl substi t tion in the range 19-30%. 

9 . A foimul ation as claimed in any one of cla : ns 5 to 8 , wherein the 
hydroxypropylmethyl cellulose has a degree of hydroxy subsi: ution in the range 7-12%. 

20 1 0. A formulation as claimed in any one of the precedii g claims, which is provided 
with a cosmetic coating. 

11- A formulation as claimed in any one of the precedin ; claims, wherein the cGMP 
PDE-5 inhibitor makes up 5-50% by weight of the formulatio] . 

12. A formulation as claimed in any one of claij is 5 to 11, wherein the 
25 hydroxypropylmethyl cellulose makes up 10-50% by weight < 'the formulation. 

13. A formulation as claimed in claim 4, characterized i that the rate at which the 
cGMP PDE-5 inhibitor is released therefrom is substantially ndependent of the pH of the 
surroundings. 

14. A process for the production of a formulation as defin d in claim 5 , which includes 
30 the steps of mixing the cGMP PDE-5 inhibitor and hydroj<:; propylmcthyl cellulose; and 

pressing into tablets. 

15. Use of a cGMP PDE-5 inhibitor in the manufecti: c of a formulation for the 
treatment or prevention of sexual dysfunction; chara: erized in that, following 
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administration, the formulation releases the inhibitor over : • after a sustained period of 
time. 

16. The use of claim 15, characterized in that, following ; dministration, the mammal's 
sexual function is substantially improved for or after a sustahi :d period of time. 
5 17. A method of treating or preventing sexual d>' function, which comprises 
administering a controUed-release formulation of a cGMP Pi: 1-5 inhibitor to a mammal in 
need of such treatment or prevention, 

18. The method of claim 17, characterized in that, f Uowing administration, the 
mammars sexual function is substantially improved for or aft r a sustained period of time. 
10 19- A method of improving sexual function in a nammal, which comprises 
administering a sustained-release formulation of a cGMP PDi -5 inhibitor to the mammal. 
20. The method of claim 19, characterized in that, 1^ Uowing administration, the 
mammal's sexual function is substantially improved for sustained period of time. 
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